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The present invention is drawn to a method of controlling gene expression in plants. Specifically, the 
method comprises transforming a plant with a USP receptor expression cassette which encodes a 
USP receptor and at least one target expression cassette which encodes a target polypeptide. 
Contacting said transformed plant with juvenile hormone or one of its agonists activates expression of 
the target polypeptide in the presence of said USP receptor polypeptide. Optionally, additional 
"secondary" receptor expression cassettes may be used, wherein the secondary receptor expression 
cassette encodes a receptor polypetide distinct from USP. The method is useful for controlling various 
traits of agronomic importance, such as plant fertility. Also disclosed is a method of identifying 
previously unknown ligands for USP. Substances to be tested are identified by placing them in 
contact with plant cells transformed with a USP receptor expression cassette and a target expression 
cassette. The target expression cassette encodes a reporter polypeptide whose expression can be 
determined quantitatively or qualitatively, whereby the test substance is identified as a ligand for USP. 
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rfeK^i) */*c*± EcRoy^ fsb- F^-r ytem&t%m<Ditmv isy f© 
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(21) #S2 000-500323 

-Bf^MM, m^w^Ms {t^nn, m«^w*5^mfl«s«jy 
caiwv 35Sfe j; tf 1 9s^n # cn^t^n^^s^is 

,3 5 2,6 0 5-*§) 0 H&S^SU/^n^:— 8HH©7 Z ^Slfc^O 
t£tmz>nT^% 0 McElroy et al.. Mol. Gen. Genet. 231 : 150-160 (1991) 

^e^'VE&^re&tK ctia^ < ©»^^ ^ti^ns c t 

fcf. tvyU-Binet et a!., Plant Science 79:87-94(1991) ; ^X-Christ 
ensen et al., Plant Molec. Biol. 12:619-632(1989)) 0 ^Xrnf S^VT'n 

^»^S^C>/ci6tc1i^tl^^^-{i;E P-A-3 4 2 9 2 6 &cfBlc 

X**©U'2fe<J:tfU5 s nRNA^nt- #-(Brown et al.. Nucleic Aci 
ds Res. 17:8991 (1989))^<fctf r y;Pn-;l/T 1, li Fn^t- efefeflD^n^e— ( 
Dennis et al., Nucleic Acids Res. 1213983 (1984)) *e$>£ 0 

Dt-^-ttWO 9 3/0 7 2 7 8 JC|2»^n, ^©^§*ilf t?[ILt 
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(22) #«2 0 0 0-5 0 0 3 2 3 

^•£-££0 HKWffl&Ofciu Schernthaner et al., EMBO J. 711249(1988) 

7 8 6 1 1 JClSKOJKWMW^ti^e— ^-ant32 
*5<fctfant43D ; lOWMW^U^-^-B 6 (Huffman et al., J. Cell 

. Biochem. 17B:Abstract #D209(1993)) ; BBS 1 3 ^nt— (Dzelkalns e 
t al,, Plant Cell 5:855(1993))© «fe -5 «L^#gS^n^-^-T*&£ 0 

-3 3 2 1 0 4|2|g«> ! E)OT^So 

MCMV)^J;t>7;i/7r;V77 -tUW* • ^;1/X(amv)c;- 

t>\ ¥m<D4&mte^m~£&& £ fc^flT^S (M*.fc^ Gal I ie et al., Nucl 
. Acids Res. 15:8693-8711 (1987) JSkuzeski etal., Plant Mo I ec. Biol. 15:6 

5-79(i990)) o ^te&*>ma(Dm<DV'-&~-& ■■ 

■ If3;l/t!7^;vxy-^-, EMCVy-^(xy-b7rn5** 
^T'ff-fXS'^n-Hfi) (Elroy-Stein, 0. Fuerst, T. R., fecfct/Moss, 
B. PNAS USA 86:6126-6130(1989)) ; 

MAfcf, TEVy-^(^3^7f -7^/1/7) 
(Allison et al., (1986) ;M DM V V X • fat;l/7 • tf-f^ • 

;l/X); Virology, 154:9-20) ; 
• t: b ft&^n 7* 'J >Sffl&&# l/rttn (Bip)U (Macejak, D. G. fe J; 
tfSarnow, P., Nature, 353:90-94(1991)) ; 
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(23) # S 2000-5 0 0323 

— (AMV RNA 4) (Job I ing, S. A.,^cfctFGehrke, L, Nature, 325:622-625(1987) 

) ; 

• • *:*f45 • ly^frXV-?— (TMV)(Gallie, D. R. etal., Molec 
u!ar Biology of RNA, 237-25631(1989)) ; lo^tf 

• *<fX- ^nnr^^ • ^hJV- 'j-^(MCMV) (Lommel, S. 
A. et al., Virology, 81:382-385(1991)) 

&^Zfh\ Z.n^\z.m^n^ 0 Della-Cioppa et al., Plant Physiology, 8 
4:965-968 (1987) ^ fc#Mo 

mMfc^<omi%^mc&m?%Ctt)mmVX^%m\\s et al., Genes De 
velep i: 1183-1200 (1987) ) 0 

M/K/nnE-^-teB z ll/J^Ot-^-T^^ on«^-rX©bronze1il 
mW^mZftZo B z 1 377"nM^-5 3^6-5 8fc:fu»«Nhel 
gPfi^^SLT, "m y c " ^MBzWl/^? x 9— tf«»pBz1LucR98^5f#fc 
(Roth et al., Plant Cell 3:317(1991)) 0 MMitB z 1 n/^nt-^-ii, 
f^t, -5 3*^+2 2 7 JCfW, b7^i>xXy^^ ^ XlCimT Z> 
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(24) 2000-500323 

nt^SfcflDIi, CaMV 3 5S^^-^ tml#— 53.—*— N S >\ 
U ^;>^£— *?*— 53— £— , ai^F^v^rbcS E9^5^-*J; 

n-f ^^x^^a ^(Crossway et al., BioTechniques 4320-334(1986)). xlx 
^ hn^L— >g>(Riggs etal., Proc. Natl. Acad. Sci. USA 83:5602-5605 
(1986)), T?ti^t9-VyAmmm&nWnchee et al., Biotechnology 6: 
915-921(1988)), Bffl&Brf&A (Paszkows i k i et al., EMBO J. 3:2717-2722(1 
984))4oj;tfAgracetus, Inc., Madison, Wisconsin and BioRad, Hercules, Cal 
i forniafr £ A^RTfg&S»^/B Lfc#5tS?AnM (M*-fcf . Sangort et a I . , 
^H#ff^4, 9 4 5,0 2 0^; fe^tfMcCabe et al., Biotechnology 6:923-9 
26(1988) #B8)^?yft\ cn^^PS^^n^V\ gfcWeissinger etal., Annu 
a I Rev. Genet. 22:421-477(1988) ;Sanf or d etal., Particulate Science and 
Technology 5:27-37(1987) (#ViM^) ;Christou et al., Plant Physiol. 87:67 
1-674(1988) (#VX);McCabe et al., Bio/Technology 6:923-926(1988) (#VX 
);Datta et al., Bio/Technology 8:726-740(1990) K3) ;Klein et al., Proc 
. Natl. Acad. Sci. USA, 85:4305-4309(1988) (*-fX) ;Klein et al., Bio/Tec 
hnology 6:559-563(1990) (^^X) ;Klein et al., Plant Physiol. 91 1440-444 ( 
1988) (^-YX);Fromm et al., Bio/Technology 8:833-839(1990) {4 3) ;Gordon- 
Kamm et al., Plant Cell 2:603-618(1990) (p^X) ;Svab et al., Proc. Natl 
. Acad. Sci. USA 87:8526-8530(1990) {^i^MUW) M(ozei I et al., Biotech 
nology 11 : 194-200 (1993) (^-fX) ; Shi mamoto et al. , Nature 338:274-277(198 
9) {4 
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(25) fg2 0 0 0-5 0 0 3 2 3 

^);Christou et al., Biotechnology 9:957-962(1991) {4^) ;EP-A-332581 (ft 
^^&&Xl{&(D^—4^T^(?oo\fe<xii)):VdiS\ \ et al., Biotechnology 11:1 
553-1558(1993) ( 3 £3r): Weeks et aL, Plant Physiol. 102:1077-1084(1993) ( 

£D$f^bl^— 3!©l8fi|©— ofl^ Koziel et al., Bio/Technology 11:194-200, 
1993JCfB»£*U ^©^^iiffc^litt^^tSo Hfcff£bV«SS 
fcj\ EP-A-29243 5 KmLWLP*^-^ X<DMif&'ff.f&M&M&'V%> *) s *<D£: 

W09 4/1 3 8 2 2fcMe>n. ^^MffliSt^WLTS 

&<<D*<5#~i)\ Agrobacterium tumefaciens^fflLTfUfflRrtB"CfeSo 

®WWK:>5S:< t&^OT-DN AJUI^BB^SffU pBIN19cD£ 
5^^^— ^tfCBevan, Nucul. Acids Res. (1984) ) Q -*0£D$?i; bV«S? 
^43V^T, ^WR^^Mft-tev Hi, Agrobacteriumrco^fflco/t46tc/W^-U 

? # -pC I B200^o <fc tTpC I V2001 Jf A b#S 0 Agrobacter i um^ff^S^cD 
ft!60i:n5©^^-A-byK4^ £TFTO&Tl#|g£tlfeo pTJS75kan^ P 
TJS75©NarlMfWCcJ; i 9^}gb(Schmidhauser & Helinski, J. Bacterid. 164:4 
46-455(1985)), fh7^^';yfttl^«^U ^TNPTI IZtM-WT 
§pUC 4 KS3ROAcc I ^y^Vh'i&JfAbfc (Messing & Vierra, Gene 19:2 
59-268(1982) ;Bevan et al., Nature 304:184-187(1983) ;McBride et al., Plan 
t Molecular Biology 14:266-276 (1990) ) e £43<fc?/£T-DN A^tllk ffiM 
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(26) #^2 0 0 0-5 0 0 3 2 3 

#Mfgnos/nptl l^.^l^^tfpUC^lJ V y#-(Rothstein et al., Ge 
ne 53 : 153-161 (1987) }&5tfpC 1 B7©EcoRV79^> hJC> Xhol V yfj*-l£ s 7<4 
y-bU Xhol-m{t7^^^yh^Sall-MfkpTJS75kan^^n— XL, pCIB200 
^SiiL?t(EP-A-3 3 2 1 0 4, ^ftftl 1 9 & fc#Ha) „ pCIB200«OT 
«#%^y 'jy*- MRBSMft^tf : EcoRU SstU KpnU BgllU Xbal£>££/ 
Sallo KpCIB2001^pCIB200©M*-»TSt>s H&5fM$ffi<D#i; U 

<\©»AtcJ: t)SBS*nfc 0 pCIB200lco^U U ©ffi#&MKg|5ffi« 
, EcoRU SstU KpnU BgllU Xbal'fe^tfSal U MluU BclU AvrlU ApaU Hpa 

ife«fctfstui?*s 0 cne.©»Wft»JiS8Pffio^K:inAT, P ciB2oom£fc 

«£ tfiWB*^- ^ Agrobacter i um»ff$Sfe^£*3i: t>^ T 

-DNAi^ E. co\\$5£ZfM<Dm^<Dm<D&M<DfcS£><DRK 2 -fcfe t r f 
AiMl^fcRK2fiW§Or i mtfOr i V$ttg&#fro pCIB20 

oi#y y y*-ii^n@fto^^m?Jiw*-fey h©^n-- > 

CIBIOT&tK cn««^^*RC>^i6©^^v^^yffinftt^n-F-r^Mf5? 
, T-DN A;frfc<fctf;£^BBW£^v iSSBHO^IBH^X^ F p R K 2 
5 2 &3fe©8£!I*#2^ E. coli^ocfct/AgrobacteriumcDM^TOti^nrH^-r 
£o ^<D«0g«Rothstefn et al., Gene 53:153-161 (1987) JOBRSnTloSo P 
CIB10OS^cD^#fW^$tl. Gritz et al., Gene 25:179-188(1983) tCfBfc 

Sf 2»f*« t V-T ^ y (pC I B743) £ & V-f ^ > 35 £ Xf # ^ v^f 5/ 
> / (pCIB715 > pC I B717) K^VX^x-y ^ «&©3aR* ITfl&K: "T & o 

tmzft5t>\ bj^us:*^, nwe^»«nrtgv-^- 
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(27) #S 2000-500323 

M^»S-\«'S^f^'r^nptll»g?(Messing & Vierra, Gene 19:259- 
268(1982) ;Bevan et al. f Nature 304:184-187(1983)). imtXt^yXU 
^^OW1^^{>f#f SbarJt^? (White et al., Nucl Acids Res. 18:1062(19 
90), Spencer et al., Theor. Appl. Genet. 79:625-631(1990)), $&MbU\l? 
n V-Y>'>'^\CDiif'|4^^#t-«hphMfK?(Blochinger & Diggelmann, Mo I. Cell 
. Biol. 4:2929-2931) *5<fctf>< h M^^- f ^BKf^-r^dhf r«{^(Bou 
rouis et al., EMBO J. 2:1099-1104(1983)) 

?^A&fcWffl% 5 ott^ pCiB3064^fe§ o c<tK^#— 

KpCIB246«^T^3?3. E. col i G U SMfK^^S^J^M^b 
feCaMV 3 5S^n^-^tfCaMV 3 5SK^^^-^ 

*iift?[MLTSt$t§WO 9 3/07 2.7 8 fciB^*ftTV3o 
*X^;XU ^y^^§»^##-r§fci6^WM^:il{5?^--O^Strept 
omyces vir idochromogenes (Thompson et al., EMBO J. 6:2519-2523(1987)) fefc 

^-raa^BrfliT— fcbroE. coiiafe^t fd7*wh/^^ 

•e(DHFR)#teffi"r5o 3 5 S7°n^e-^-(~8 0 Obpk *^XAdh13»£? 
E&^O-Y >hn>6(~55 Obp) tfpSOGIOfi*© G U S#S3fK U -^-BS»J 
1 8bp<DififtM€>?c#>k:P CRWUco E. col i^h Fo7* U— M^£* 
— y 1 1 MfS^ 3— K*T & 2 5 0 bp 7 =7 V* > h % £ fc P C R ^Jtfi u 

— tf^-^^-^-^#t?pBI221 (Clontech) E&jfeOSacl-Pstl V h fcH 

^Sffto cn5©77^>h©M(^ pS0G19^£U cntt/^bD> 
6 SB^k GUS'J DHF Ritfi^cfc^V^'J y>^^ — tf 
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(28) §8200 0-5003 2 3 

& — £.m&Llt3 5 S ^P€-^-««„ pS0G19t*«DG U S V-^-<D^^C 
gB^CDW&fci:, ^^^-pS0G35^B^Lfc o pS0G19*5 J;t/pS0G35«r >tf 

^ y ^iirtt © fea&o p u c - ^mmm^mn u n^s^j© * n ~~ > 

fflnT^Hindilk Sphk Pstl43«fetfEcoRI8Pffi*WrSo 

, 2) feL^*n«ft5, ' «B6U*V>^&fe»ffl9ek */fct*3) K«s JtSL 

^n&o $? * u^ieaKcfe^T^ 8 0 %&±&&Tfi&& u< « 9 5 %jw±<d&8» 
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(29) #12 0 00-5 0032 3 

• WJ7iiAi(DT A) N %y^nStfimmtZ>, Greenfield et al 
., Proc. Natl. Acad. Sci.lUSA, 80:6853(1983), Pa I miter etaL, Cell, 50: 
435(1987); 

• Erwinia chrysanthemi EC16i5fe<D^^-r-— h V T^-ffpelE, •^5 s ?-Z/%jfrffl- 
U mmmm^^fc^^ Keen et al., J. Bacteriology, 168:595(1986); 

• cms-T^X5 h3^KUT^rVAM©T-urf13(TURF-13) ; CKDjtf^&U 
RF 1 3i*#l^n^'J^fK*^KU 5hnyKiJ7l/-dittfi 
M%ftMir% 0 Braun et al., Plant Cell, 2:153(1990) ; Dewey et al., Proc. 
Natl. Acad. Sci. :USA, 84:5374(1987) ; Dewey et al., Cell, 44:439(1986) ; 

• 0- 1 , 3^;l/^7^— if, /MS^n-XS^^^fercat-o Worral et 
al., Plant Cell 4:759-771(1992) ; 

• 7r-^Mu a G i n U 3^lf tr\ «IWDNA'Jn 

''£#1£©'9B^&fc;te5 , $"o Maeser et al.. Mo I. Gen. Genet., 230:170-176(199 
1) ; 

• Pseudomonas syringaefi^O-O K— U^^^^f-^— -t?(laaL) N U 

?nft^> M^cfc^MK^OIAAcO^^cfcD. fgWS^fefc^To Roman 
o et al., Genes and Development, 5:438-446(1991) ;Spena et al., Mo I. Gen. 
Genet., 227:205-212(1991) ; Roberto et a!., Proc. Natl. Acad. Sci. : USA, 8 
7:5795-5801 ; 

• Bacillus amyloliquefaciensi5fe£DU#^^Ur—if(^^l/^— >t?£LTt>gE 

m), ^mmmznrcmmftcDmRN Attmitu mm$£*m< 0 Mariani et 

al., Nature 347:737-741 (1990) ; Mariani et al., Nature 357:384-387(1992) ; 

• Bacil lus thuringiensis israel iensisS*OCytA««fE^ 
M<Drcmcmm<Dtt%:&rc£>T 0 McLean etal., J. Bacteriology, 169:1017-1 
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(30) 9#S 2000-500323 

023(1987); El lar et al., ^B^4, 9 1 8,0 0 6^(1990) 

• C <D <fc 5 59: # U ^7=5- F fi S fe/T^^tX* U # ->;l/h5^7i7 — -ff ( 
APRT)(Moffatt4o e fctfSomerville, Plant Physiol., 86:1150-1154(1988) ; D 

NA.se, RNAse : ^of7-lf ; W f-U— b FP^^-Hf^-^tr 

1S»§f!#-try F^\ ^^n/cPf v A P R T©J: d&£#Hrt&Ba»©J£j£ 

MmtKm^Lrcs' mmnn*^frm%z £&^m®zn% 0 m 

"&»v JftltiaW&R N AO.^*< £ €>— g&<D)* * l^T^ FSH^J^S cfc ZfiMWj R N A 
©MSK:ab/fcJiWKffi«i:*B«W , T?*So 'J WA(iEP-A-3 2 1 2 0 1 
fcitfWO 8 8/0 4 3 0 O^fSic^n, *iif}^|fflLTSt^t§o 
Haseloff&^OGerlach, Nature, 334:585-591 (1988) ;Fedor£>£t/Uhlenbeck, P 
roc. Natl. Acad. Sci.:USA, 87:1668-1672(1990) ;Cech4o££f Bass, Ann. Rev. 
Biochem., 55:599-629(1986) ;Cech, T. R. , 236:1532-1539(1987) ;Cech, T. R. 
Gene, 73:259-271 (1988) I&cfctfZangSo & OCech, Science, 231:470-475(1986) 

-#sw^T^©fg^^^-r § 5 ' ws^^f^Rjfgjcig^T^ s c t 
s /£««> ^ ns o cod; -5 ^ rctzmm- ( ft&Wfm%M&& %> ^mt± 
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(31) #^2 0 0 0-5 0 0 3 2 3 

^fflLT. »gfc:US P ^^^^U^/f K(Itas)^t« 
VX x - y ZWfa^M* t £ tflV # § 0 An x. X „ h 5 >X ^ x ~ y X , 
Hfc:, U^5?^Vr-^VVI/^-^©ri-Fffi^J»^f^M^bfc, Bzl 

O— OCD, U S P U-fe^— ^y^X^ FMh7yX^x-y 

K: £ D , MMmmx -fe y h © 5 ' MSE^joSffift;*^ ft < U ^ X?- KM 

J©«5<fc X$M < Ifffi^'K fc 5f 0 Mr Xx-# U ^X?- F^n-F^p? 
X U*^- FiH^JtCf^nTtgtclS^bfclffi b^SW/Pt-^-M b/c. U 
•feXX-*° U ^X^- F& £ tf8RW^S*-fey h co(W[^(Dia^#t3^:^\ 

tt^^f^^Him^^-^^a^fFT^So Ant43D, Ant32^fc(*B 

6Xn^-x-«iinRc/V^~ *f3Hs?£5S3a£-£-t\ t-fe&Mariani et al 
Nature 347:737-741 (1990) 35 & tfittari an i et al., Nature 357:384-387(1992 

cn^ctitt, ik, us pHfXx-^y^x^F*5j:tf\ noi^t^x* 
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(32) mm. 2000-500323 

o /Vl/X^-J^©^ffif£©*5IilWMe?«E P-A-4 12 9 11 MfSfc 
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(33) #^2 0 0 0-5 0 0 3 2 3 

iwi^ssa. Htm ^^^12. a*<z>?i^ arasia^, iti&f*?*^ 
cti5tKn^v\ for, *»^7yx^i^7^w 

mmmz £ t> ins /t^ismMM©^ -5 &«ffl©£&©a&iii#iabn u $ 

i/7A(TMTD(SHW, ^^^S/;l/'(ApronO«iaW)) 

Mmr^^^>htmmm\^ mm, mn%rciz^wmmc&%mmfrz<Dffi 
rcmmmmxn-7-^y^^^hK^^mmumo ff/itt*i©Ei® 



-33- 



(34) mm 2000-500323 

*mn<D h v F ^ >X $?x- y xM?«« /fctt F 5 V 

SiHfcf S*-5tcHSSLS:ljn{f*^3S:t\ CtL«, jilts ®ffim. suse^fe 

fe*O.^TO^fflLfc— o©Mf±, si i ^mt^^y^rcit^ra-x F 
~x F©-o«#ffiT-eillw$ttt^afF-r§o M^coii i is&xm2*%im& 
<D&tfM i mmc^m^im 2 mx^^ & e ^ns Q l^ui 2 © 

Mfc&^T^ U 1 ^^Ivl/^y^fe&^cDyrxrix F©— o©##&TT*8t£ 

itt^ttttifft^o ^ 1 £tf§!2 ^g^^g/c^cDy nnx h(D 
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(35) mm. 2000-500323 

BfcMLfe«©*fm^riB-e3&s <fc -5 % c © «fc -5 fc^mcsy^T amis, ^ 

WMT**t)#So *«^V^^Sfi. ^»TK®T^@i 
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(36) $?S2 000-500323 

fe£(Evans etal., Xmmm 5, 2 9 8, 4 2 9^) Q IB«cCD^^-«^ 
F\ ^^;l/n;l/^n-f F\ XX hn^yMSfe^lf^n-f 

^(cv-itMcos K&mmstu mm^mmm^^^&r 
fty f t. u T©ni?L«^;i/^ >^wr a e n&M<o u-t y# — tfiic^ nr^% 

U S P tt v 0ro43i:t5Evans, WO 91/14695? "M&l^V-f Fl'-fey 0 

t^st^n/co ^bi^m^^t. usp*3-mxR2c* 

#5, Oro et al.it, fcfc, U S P »$/g ^^xISS^Mfclot^ 

^/^K-ejgttffcSft-f , r xR^jsttT^&^T^u s,p&* Fyi^>- 

m^^f^b/cU^y/ F^fc^^^^^JSL^l^^fB^LTl^ (H 
armon et al&££f^<W<D3lffl3:iiK)o 

MU S P l/t^-M'J FOf§Mft^m&o;fc 0 x^y— 

^-Ytzmmmmu^y vcomm^mm^x^s^, cn«$feh^vxs>x 
-y^uspiH*^- # y ^ y^- f & * tf^fsjc cfcDusp lx-ty^-^u^ 

7°^ F £ Jt%£f! 2 CD Ix-tr y^ V F fe^STf §o U ^y^ Ffg 

»>u s p ^y , ^-^f*rswtc»M«^t-§ti±f^Mmf-§'ft:¥tig^s^© 
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(37) #S 2000-500323 

^ffi^^/t^^f+W#S^M^^M^S^U S P l^7^-*°y F 

-U S P l/-b^-#'J^^'H*3- Kt« U S P l^fe^— Ffc 

-^MSSftwu s p u-fe^-^y F<DS85i ; 
: -««r# y ^t 9 ^ Ko^osis ; 

±m<Dm.mteffij t ^r&%ti&u s p u^^-^y^/^F^y^vF^ 
hk. c©m ^^y^^F^«uspi/-tr^-^#:?gttftor 
«tt#y F%s©y F^rg'S^»^^st^jc * *) ra^ts„ 

M%S l/* 0 -^-ICTX^'J--y»^^«Wl*^7 F t LT 
#-fe>y Ftc^tS j e-co^ffl«Ti^efiM7^«J;tf 9tclBi2-rSo 
- 3 — f 2/ F y ;l/ 0 - D - ^;l/^u^^-t?f fdio-^bn 7x-;l/- /3-D 
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(38) M2 0 0 0-5 0 0 3 2 3 

-?)\,>7Xi ~ -5 *^HifiS3H<!DHa*ttS8-r«o GUS 

W-^-b'yKiU S P, feL<{iUSP-VP16^fctiVP16-USP«><fe5^:US 

U S P^Pi?LSRXR a ilS^fe^TiijSLTfc' D . RXR^EcRtCA 
r-n^-rv— <Dmj£tfnm-V%>&rcib (Jhomas et al., Nature 362:471-475(199 
3) h RXR%3-K.nW:^ -fg W£ fcX * U V fc^ffl 7? t 
So £ CD^te^T, USP<DVfi> FWW&mmft'e RXR<DV tf(D—o&L 

wimmmmmmwm^mmv f t ltiwisu#§o 
mam 

^jc^oiie^iBirrso iioifi^snv ^^^^if^^^^fJK 

•fey 

J/g^^gW^^VyUt^"- (EcR) (DDNAn^HM^ 
Agtl 1 (Clontech. S£g#-^IL 1005b) MffSfb/e^y F y S £&ff (6 0) 
WOcDNAW7';-A^> 43«fcTfEcROB 1 7^V7t-i©^ 
nx\^mn (Koelle et al., Cel 167:59. 1991) frSKtr l>fc*V rf 5? * 
f F*ffl^ftyyAP C R7#SLft7y^y b^5> MLfc 0 BIT-TV 
V^-*— i>. EcR fB*J&. I¥»§mffl^/c SKr>- yxMJf Tffllffi U 
^^tlT^E^M^ (Talbot et al., Cel 173:1323. 1993) 0 ^^tl 
tc£M(DE c R n- Fii^, P C RSJSt^ U rf 5? * F S F 4 3 ( 5 ' - 
CGC GGA TCC T A A ACA ATG A A G GGG CGG TGG T 
CG AAC AAC GGC-3' ; SEWS# 1 ) ^M^Tf«LT, »KV 
fr5*r<*3£< ©±»BamH I h^Cr«fc-5 fcbfc 0 

SpMF 6:fecfctf pMFTfci. *'J777-tf-f ^7^W3 5 S Tot-^ 
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(39) SS2 0 0 0-5 0 0 3 2 3 

- (CaMV 3 5 SK ^-fXAdh 1 <<V bny K Ss&tfS/iV 

&&V7T~M£t8£'Cm±i'?i'J\'*'&tS (Goff et aU Genes and dev 
elopment5:298, 1991#fig) 0 ^^pMF 6fcJ:lfpMF 7^ FJM^n- 
KgB^J^A^^ffl-ra^U U>*-©lRl§^Sa:S^t*efe«o ^EcR 

.^^pMF6K7^'>3>bfe. COHr^^SSlA-fey h^3 5 S 

HWJ2 : ^l/h7^lf7^1/ (Ultraspiracle) U-fe^-*n— F^S, fit 

iyB^^B^^X-CO^^jVh^X^^^^U^f^- (USP) 
ScDNA(^ Henrich et al.. Nucleic Acids Research 18:4143 (1990) Km 

i^nn^o 77>^5'^rf3'^iiii?iis^o^i©usP3^F 

K?'J^ t79>4^^EcoR iMPigPfi^MV-Tffitlfg^^^-pMF 7 
USPW, 

3 : G A L 4 E«<0 D N A^pF^-f >4o £ tf E c R fcfe© U FJjg^ 

EcRODNA^F^^^ N^fcJBTfHr&LfcGAL 4©DNA^F^ 

©EcRcQDNAn — Fi^cte. »M 1 tc82IR<D J; 5 £ bTifto GAL40 
DN A^F^><M-FIE?lpg\ X^X^FpMA2 1 Ofr^^n— x 
y^l^fco Ma and Ptashne, Cell. 48:847 (1987) 0 

G AL 4 -EcR^^^^-tr^^-^U^7 p ^F^n-F'rS]/-tr^ > ^-^ 
Mi, GAL 4£DDNA^F^-T^^EcRtDU^VF^F^-r^4o 

3?^l/tfFSF23 (5'-CGC GGG ATC CAT GCG GCC 
GGA ATG CGT CGT CCC G-3' ;»J#^2) ^ffflLt, PC 



(40) #*2 0 0 0-5 0 0 3 2 3 

Gt&JCEcR DNA^F^^r^iO cOEcR©cDNA»J»AL/co 
f# 6 ntcWZ n/c E c R n — KIE^J (EcR3 30- 8 7 8 ) ^7^5FpKS+ (S 
tratagene) \z^rf^7U— ~>ffhrc 0 

G A L 4 W^n-Vii, MfBL/tct 9 • G A L 4 5 C la I gPfiOD N 
AIB^3~F^Sy^/*i§£p S K + (Stratagene) }^7^n-iy^t 
Scttc^O. DNAJB^K;*^y©n-KI3&J = -l 4 7) fc^tr 
FpMA2 1 Ofr>£f#fc (Goff et aU Genes and Development 5:298 
,1991) o CO^X5Klip SKGAL2 £nK>\ C la I *5«fctfKpn I -?9J»r 
U TfHO^iM- U rfp? * u^f - F£J?ALfc : 

5 * - CGGGGG ATCC TAAGTAAGTAAGGTAC — 3 ' (E^lJS"^- 3 ) 

lllllllllililllillll 

3 ' - CCCCTAGGATTCATTCATTC - 5 ' CSI^UW"^" 4 ) 

#5nfe^7X^ F^pSKGAL2.3 t^So ^1^1/5:3 5S/G 
A L 4 — E cR 3 30-878 ^ pS R+ffiOGAL 4 COD N AJjg^ F^-T >4o £t/pK 
S E c R 3 3 o- 8 7 8 &c 7 ~> V V >%—<D B amH I gMu^ffl V^T# 

ffib/tc <:n^©n-FS^ 7^^^^EcoR IliMMV^ctt 
£ «5 , * ^ - p m f e (nss$i 1 &CfB») i:7^^3^l 

/to C<DI/-t?:/^-fg51#-try F^3 5 S/GAL 4-EcR 3 30 " 87 8 ilB^^o 
U S P^';^^FON»C»^fn^l^LfeVP 1 6<DF^> 

x^ttf b f ^ ^ ^ u s p (D v f ^ y 7$<-fm 

C»VP 1 S^F^yXgttfbF^-f^^o^^^^U^^F^n- 

K-ra m^^— F^fiig-r^/c&K:. uwz-us pocdna 

«D^;P^^^^«ih3F^ (^»J2^fB«) ^ n-FWJOUSP 
y^^V^^-Ymm 4 7 l<9XhoIgPfu^ffl^TpKS + (Stratagene) 

fcU S P^^Ei— U S P^-7^V2~-yo)7^>^>^Kpn I MMfiu 
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(41) 2000-500323 

*5££fVP 1 6CD^;V^^Si8 S J T 1 1 9 3 C 

RF 3<DKpn I gPfi^ffl^T. VP 1 6 <D F 7VXffifift F*>T VteBte^ife 
(Triezenberg et aU Genes and Develop.2:718-729(1988)) 0 #5tlfcU S P 
-VP 1 6HfS4&*, USP-VP 1 6©n— F^lJkl^^^V^EcoR I 
*5<fctf BamH I W#«g|3fiL^ffll^T CaM V 3 5 SffiW^SS-^^^— pMF 7 ( 
HffiMUCfBiSc) tc^n-^Lfco C©l^7*-5g!:&-fey F#, 3 5 S/ 
U S P-V P 1 6 

. r^y^^ci^b/t^ftrSttF^^^feousp^wf*^, p 

CRSJS^, t'Jn5!^l/tfFSF42 (5'-CGC G G A TCC A T G 
GAC AAC TGC GAC CAG G A C - 3 ' ; ffi^JS-^ 5 ) %m^Ts 
U S vmm^ K^BHR'b/fcBanH IWW? C fcJc £ D«^Lfc Q V P 
1 .6 <Dm± 3 F >%WMV, y^iy^y^BamHl V 3? £ F S 

F37 ( 5 ' - G C G GGA TCC CCC ACC GTA CTC GTC A 

at t c - 3 ' ; mmm^ 6 ) zm^rmx u mph^ f ^o-r <r±mcimi# 

: 5ffiEW*fcoHljl&3 F^MtffcBamH I SPffifc, P CR^T\ f^T—th 
T4- U rfp? £ i^f- FSA115 (5'-GTC GAG CTC TCG GAT 
CCT AAA ACA ATG GCC CCC CCG ACC GAT G T C — 

3' ;ffi^j#-^7) ^m^rr^y^mmxvtco mzntcvp i esmtF 

*>TV;fe<fctfUS FBSflJ (7^7il~5 0 7^n-FLT^) ^ 7 

l/-A.cf>t% RjgbfeBanH I mmctox., VP16-USP3- Fffi^, 5 
' BamH I $5&Zf3' EcoR I ^fufcl&^T, CaMV3 5 SWWj$m^$ — pM 
F 7 tffAtfto ccoi^-tr^-fi^-lr^ h & 3 5 S /V P 1 6 -U S P W 

■5V ■ 

H»!J5 : EcRE&^DN AISiB- F^ U FISlB- F^ >\ Mt^C 

EcR 2 27-825 -c lM-a-^^. p c Rfci&Kmmvrcjrv n^^i/tf fs f 

3 0 (5' — CGC — GGA — TCC — ATG — GGT — CGC — GAT — GA 
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(42) # ^ 2000-500323 

T-CTC-TCG-CCT-TC-3' ; gE#I#*§8) ^feoEcR DNAIg 
pF7^ ^©iff&ffcDBB&a F V^I© EcRn- FEfllfcEflTr S c fc: «fc D 
fFSLfco *-fXC 1 ^^gOjg^gttffcK^-rv (>^/i2 19-27 
3) <Dn-FWJ (Goff et al., Genes and Develop. 5:298-309(1991)) 7 
I/- L.*T\ EcRCDT 5. JWt 5 1 ~ 8 2 5 ©n — FSE5H ( E c R K pn I 

iggpflQ- ^i^Lfco cib7 yxmn.it F^-r vpgppsrsrvs 

I SLHA CE#J##9) ^n— K-TS^U ijy^-^ffl^TEcRtcaJIg^ 

/to 3 5 S/ECR227-825-C lmmmm^v-z-m&mz. n-FwiMt 

SBamH 1 .7*7?* > F^pM F At§ C £ te<fc D#fHLfc 0 £ 

<DU-fe:7#— ZEStf-fey F£r3 5 S/ECR2 27-825 -C 1 £V?gl 0 

, feJ;tf^Xtf)C liSMfg?Sj*F9^XSffif[:F^^^feo N Wr^ 

GAL4-EcR330-825 - C li^a, HflfiM 3 »C.iBi£<D G A L 4 -EcR 3 
3o-87 8S ^^ fc<fet)^M50EcR227-"5-C l«Bfif&*ffl^T«^8bfeo 
EcR3-K«« (75714 5 6 Aatl I ggfi^Lfeo CCD 

F^3 5 S/GAL 4 — EcR 3 30-825 — G 1 £t« 0 
7 .: G A L 4 D N A*g-£ K * -f VfcSfT § JS^x > F ^ £> • 

gal 4odn Aj&&H^^rvjc^rssisxu^vh«wrs*^^ • )i<*y 

bfco • ;l/'>7i7^<DM§iitS^^X • 7P >X- 1 (Bz 1 

) 37 • ^n^e-^-te, Nhe I Sph I SMfe^L-T Bz 1 U-fe^-pB 
zl L uc R 9 8 (Roth et aU Plant Cell 3:317,1991) fr£Sfc»)ffiU rt/S'? 
x7-€l«^o P U C 6 Sfi*77X5 Flc@E«b/co Wtl/cBzl 
37 • /Pt-^H^ ^ u^-^ FffiS- 5 3 £l?©Nhe I (GCTAGC 
) fecfct/Bzl r/.Dt— ffiflj^fr (Roth et aU Plant Cel I 3:317, 1991 

) o 
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(43) mm. 2000-500323 

1 OfflOG AL 4 %g&ffiftL%, EcoR Ife<fct/Pstl T«t§Cfc[<:J;f) G A 
L 4mWU#— p G A L Luc 2 (Goff et al.. Genes and Development 5:2 
98,1991) frSSfct), |WII3SfJPWMgPfit^fflV^Tp Blue Script (Stratagene) *C 
|fAL/fc 0 G A L 4^^fu©5'«©Hindlllg|5f]i^, H indl I l/BamH I 
/Hindi I IT -£-fflA*r § <l£:lc<5:*o BamH I gpfiftc^r:^" ; n^tlfc 
GAL 4|g^fi^^BamH I :7^>< ^ F^lfcD tHU /V^7x7" tf^if 

ft&y h^(G AL 4b.s.)lO-BZ lTATA/Luct^o 

: M«IHMSJSxl^:/F^&*o*#;l/ • )^yy x-^-^u— F"f & 

EcRE^-^-f hfe^tfRXRtf^c^-^^^h^ii^M^gH^J (DR) 

Wl^J-by Ffci\ TIBO^*e«^b/c : HSIM 7 ^fB«<D p U C 6 S if* 

F^K ^^XB.zl37 • 7°n^-^ ;l/^7i7-t?Wj^i^ 

^£bT^fflLfc 0 ^-:7W FISfclDR R E 43^^/3 ^S^fX^—>y^ 
^-^it-B^ U ri* ^ F^ B am H I & £ B g I l ltt#*^ ( S F 7 

7 : 5'-GAT CCG TAG GGG TCA CGA AGT TCA CTC 
GCA-3' 0)(SF78 : 5'-GAT CTG CGA GTG A 

AC TTC GTG ACC CCT A C G - 3' ; ISWt 1 1 ^ffi^Tl^ 
U U^&ffcU y~-Vy?L, im%;Bg\\\ffimmATZ>£tlC&t) Bz 

-T;l/ . *>^- F^>-F^fflV^T^^«^a^tJ^»«^»^^S 
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(44) #^2 0 0 0-5 0 0 32 3 

, USPl/t/^-M^7>}i, U S P fcliSas Mr^-JH'J^ H 

«i§«Lft^Xf«fflj|S (Chu et al.Scientia Sinica XVIII : 659-668, 197 
5) tc^Lfc (PDS-1000/He, BioRad. Hercules. CA) 0 J^jgiftegUNflflS*. N6i0 

XLtco mmoimm. 4 5 #m 1 0 , 0 0 0 g c t ^ * 0 i»£ 
? w::/*-# y Ktc i: a^©TO^^rr -nae^aiifttf y 

^7i7^-^Sftii:> Analytical Luminescence Model 2 0 0 1 Luminometer^ 

m^x, smthxA tp»/c^7i'j y?);^7x7- vmrnv vwc 

(Promega Luciferase Kit, «#^E1500) K^^M^ntci\^mt^%m 
mmmi 0 : P-feT'^y^T'f FGAL 4- E cR33o-825 - C l&^tfU S 

p-vp 1 6imwMM(Dwm$v^7^h*(Dmm*mmtu ^stttw 

»9©Wffi^ffl^T, Mr^-fSgaA-fev H35S/GAL4- 
EcR33o-82 5 _c.i (H»[J6) , UV7$—3m*J-tv h 3 5 S/US P-V 
P 1 6 (HS£0!I4) fe<fct/Wfg^-b>y h(GAL4b.s.)io-BzlTATA/Lu 
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(45) WS2 000-500323 

c mm 7) ^/^xiit^Miib/to mmmmm*. m4 8 mm 

, f^y^Ftttl 0/iM7xy^;V7 (Fenoxycarb) tfd^h^ 
V (Methoprene) O^T^^ol^- b bfc G USSM 9 K:fBfc© £ 5 fc/l/S' 



35S/GAL4-EcR 3 3 c " 8 2 5 -C 1 +35S/USP-VP16 
35S/GAL4-EcR 3 3 0 - 8 2 5 -Cl+35S/USP-VP16 
35S/GAL4-EcR 3 3 0 - 8 2 5 -Cl+35S/USP-VP16 



35S/GAL4-Ec8 33 0 " 82 5 -Cl+35S/USP-VP16 
35S/GAU-EcK 33 0 " 4 2 '-C1+35S/USP-VP16 



y 3. J *->Jj/U-7 



2,503 
2 7 7, 8 6 2 
7 7. 4 1 8 
14.786 



1,302 
1 7 8, 0 9 2 
5, 7 3 0 



±fl5<D*§JHfc: £ t) . G A L 4 SJESi Myb ^ttf^W^S^ir y F 5 ' m 

mmmz, mwmmic^r, m?7°^-# v fgal4-ecr-ci 
ts&xf u s P - v p i 6 te«fc 5 Jg&ftr « c £ tf-etu c ^^ttfb(i^*;P^e 

vrnnx F©#£Tl»&rs C fc^nt^§„ *»1"°U ^7°?- F • friz 
TWfciLT3. 5~3 im*^feo 

^»Ul 1 : l/«fe^-#.y^^KGAL4-EcR330r825 _c l:fe<fctfU S 

p - v p i 6 y ^7°^ f o^wm^m t u 2i ©?si£f 

9 <D^jg|gglifc£ffl^T. U-b^^-^A-fe-y F3 5 S/GAL 4- 



EcR33o-825 -c l , Wr^-^S*tyh3 5S/USP-V 



(46) #12 000-5 00323 

PI 6 (HB6M4) 35&ZfmmmiiJ*y MGAL 4b.s'.)io-BzlTATA/L 





SJft^^ 2 KtfTo 
























£b 




t£b 


1,302 


35S/GAL4-EcR 330 


- 825 -Cl+35S/USP-¥P16 




1 7 8,0 9 2 


35S/GAL4-EcR 330 


-* ZS -C1+35S/USP-VP16 




9 0 8,9 1 2 


35S/GAL4~EcR 3S0 


825 -Cl+35S/USP-VP16 




1 5 9,8 73 











±iB«o#gmtc g a l 4 j&gm^tttrtgftzmii*. vh(D5 r mmmm 

H7°f FGAL 4-EcR-C l^tfUS P-VP 1 6 »C «fc D fiHkffrTS t 

§^n§ c t ^$n§o x y ^ mm^>y x ^-^M^^^sft 

^5SM 1 2 : LHZ^*— # U ^7°^ KVP1 6-USP MMJ©<?)»^ U ^ 

IM9©«S^ffl^T, W?:/^-^3S#^y h 3 5 S/VP 1 6- 
USP (Hli4) IS&Zmfifmilizy MDR3)3-Bz1tata/Luc 

is) ^-a-&7°^x^ F^y^x«jciwi^K$E^b/t 0 Bnmmm%, 4 
8 f fr^ u # > H t v x 1 0 fi u * h y° u><D&feTT^{ a.^-n 
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(47) mm2 0 0 0-5 0 0 3 2 3 

11 





F 










L- 




5,69 0 


3SS/VP16-USP 




2 9,9 6 7 


35S/VP16-USP 




48 5,45 8 



'J^f FVP 16-US PtcJ;«9?S«t-§cli:^^^§^i:^$ns 0 U 

HSfiMl 3 : EcR, USP, £fcfc*R X R^itt^fSSiU L-feT^-fSSS^ 

G P T V-Kan&^t/p GP T V-Hyg (Becker et aU Plant Mol. Biol. 20:1 
195-1197(1992)) fr5*§KLfco p G P T V - Kan*5<fctf p G P T V -Hyg^ 
KW#© Sac I /Hindi 1 1 uidA (GUS) 3tfe?* N pGEM4Z 

f(+) N p S PORT K pBluescriptKS(+), p I C 2 0 H, £fcf;i p U C 1 8 ft 
*OSacI/Hindlll^Uy>#~T?BgtU 7°7X5 Kp S GC FW, pSG 
GFX, pSGCFY, pSGCFZ, pSGCGA, pSGGGG, pSGC 
GD, pSGCGE, p S GCGF, *5£Xf p S GCGG^nfnifeo 
Zmttv Y~etb& G A L 4fS^7l/> / 7x^— ff fctfci&fC^SSffl 
7^fB«4^1 0l@OG AL 4m-&ffitiL35&tf?l^XBr<mze- 1 TATA^6o3 
2 8bp Kpnl/Hindlll^^VF^ tiffifri/y x^-HUtf-*--?? 
X^FpSPLuc+ (Promega) <DKpn I /H indl I ISMMc^:/^— 
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(48) fi2000-500 32 3 

X^KpSGCFOlSf^lUo GAL4|g-&giSffiBzl TATA-;l/^7x 
tf l^-^-^-g^p S G C F O 1 Stffc© 1.99 1Kb Kpn I /Xbal I 7 
^^^h^s pSGCFXl<D7. 194 Ndel/ S pel 7 > h & <J;tf± 
SBOp SGCFZ1©4.1 1 1 Ndel/Kpnl 77^yK7^^>3>t 

Hfip S G.CGL 1 h^>X^x~^ffi^&^T#^^McW 

tfG A L 4mWViyy x^—tfUtf-^-fc^TTSo 1 Oi©G A L 4^gflf£ 
^fc-3GAL4llGUS^^ 35S T A T Af«*5 <fctfG U S 3— 
K««*ra«a:?5ri6T«^fi^> pAT86« Hffil8£ElL/cfe©ti 
<K<7X 3 3tf— (DDE RE, Bzl T A T A>. ;^7i7~ If 3— Fii, & 
itfno s *-^-*-%:&-DWm8P\ (DR) teWyM/^^^ 

psgcgli icmmvrccDtmimyjm^mmL^ p sgchui tw& 0 

mffiM3~6K±m<DUKy'&-mi%*y h»LT, CaMV 35S7 

3K*-by K«G A L 4 -;I/->7x-7-1f l/4?.-^-p S GCG L 1 KV7*u~ 

mmmi 4 : VP l 6 -US PfcfSSiU DR-^x^^P*-^-^ 

(nn^lfT 7 ) ^ CaMV 3 5 S fU^E— fecfctf D R- 
;I/^7x7- 3K±iB) tfco7^P^^f';7^^ 

V3101 r^n/S^^U^AW^ 0. 5 — 0. 7WODeoot2 4-3 
OBflffl^ ilfCLT, 28°CT\ 2XYT^WtGV3 10l7^DWJ7 

, 4°Ct5,0 0 0RPMt5 #Hjfri> Lfc 0 ±jff£:J^U »^ P-yh^l 
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(49) #S 2000-500323 

m<D%ti$ i o %y y -fen— /i/*pk:?ftfJKSIb;teo UK ft® 4 ict? 5 , o o o r 

% y y tt-frtptentfmwistco mmzntf 4tt5,oooRPMT5 #ia 

;WC#M?iL/c 0 |fflia^^4 °CT5, 0 0 0 RPM?5^Hl£^ft. ±?f 
W F^O. 0 2^«C0>K^ 1 0 %?Vtt—;l'rpKnTfMM 

vrc 0 mm^nm 4 w 5 , 0 0 0 r p mt? 5 ftmm&vrc 0 ±m%mm u m 

M**lsv b % 0 . 0 1 ^McDtR^ l 0 tn- ;McmgJ@i?f bfc 0 »^ 1 . 
5m\(D*?'C?tt\± zl— iS^aL— 0 0m\~?~DKftlf. ffliifc N 2 "FMM^M b 
, -8 0°CTUrlcbfco JH^^7 bnn>tf^>-b«^Mb. 0°C 
WlSbfto ^SiU^hnri^ex^hifflfla^^TjBau 4 0ml^ifM 

1 . 5 ml T-T £ tr \L a. —i?? fc Q «7^n;^f 'JfA^7 
X=FDNA (2~10ng) 1ml %MW bfeflfflSfcill*.* 7K±T^Lfc 0 *W 
/VvX^ FM-^»^MO0. 2cmBio-RadxU^7 fDt°^3 >^a^y 
Hc^U 2.03rH;K/l/K 6 0 0t-^ 2 5/i7r7bT% -f6#t*x 

blM. 5mlV-f ^Ota-^fa-yiC^U/'Co »2 0 0RPM 

v hztmwmmmzfmmhrco BisLw^iiwii^tLB 

^^U-h^JRV^Co ^Wh*2~30H2 8-3 OTH^^a^-h b 
fc 0 L Big«#f5 Oml^ 1 00 /xg/ml U "7T Vtf^^cfctf 2 5 jug/ml^h 
v-f v-^cfctf 1 0 0 jjLg/m\%j-*?^*/y£±£K 2 5 Oml^^Xn^ jfi— com 

mmM^^^-^m^rmmhrco mmm^z 5 orpm, 2 svx* 2 4—3 6 

W^a^-hU igU^l 0nl%ffl^T2 l75^3ifrcD5'0 0ml LB + 

m^mmmm\^rc 0 commm^ 2 5 0 r p M«t^?,, 2 8 °cr— & 

.Kb, 
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(50) ff2O0 0-5 0 0 3 2 3 

x*4 ~ 5 mm^^rco imft&ffim&m 2 -r y^onz * -m^m 

V^l±tei£Z~t2 BM«*?Bt^fc 0 7>?X2?%>r7-V*7L$Bims?t5 0 0 OR P 
MT?5^BS^L, #£nfc^Wh#5 0 0mlg?TOt{& (4.3g MSI/K 
5%X^n— x,. 0. 0 1 mg/ml^^^/Pr^y^UX 1 0 Oml/iSi Iwet L77, 

P H5.8) Knzfmmvrco ^^xi-mmm^mcmu ±m%f®m?% 0 

.Stir, 7E*&frti\ 8£ttt*£tir7£o #5nfc@£S5fc:&i5~l 0 HfHk 9 5 

51^2, ^tefaSLfeft, #92 4 0mg©ig£7 0%EtOH 1 ml 

W b^a«Mli»t 1 ml ( 1 gfl© 1 0 %TritonX-100, 1 OgP^^SM 
, 2 0»>dd H2O) cNcSfilSMU ^f>^xm, lfi?3 O^K-f 

„ St^dd H2O 5mlt^^MI«?»tLT5 OmlOJsc^i— 7lC#L/c 0 g^Be 
ckman^±M^M-egffi3iS^M< }s^Lfco irf^r^ yhk 5 0 °C 
«0. 8w/v%fiM7^n^2 4 nl U int> 8ml^ H 

Mmoffi±%m UWi/y5 0 /ig/nl^fe&fc^nv^S/y 5 0 jig/nlW» 

■rn 
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(51) #S 20 00-500323 

M $5&'Cftjjl"*—$'V >5 0 0 ng/m\%^t%, &.3~=><D 1 5 Om^mm 
(GM) 7°U—b (Murashige and Skoog. Physiol Plant 15:473-497,1962) K 

^Lfco ^WVfcm^ 5- 1 0 BilOT'V- h±T«/?U /h£^ffi«r§rL^ 
iS^U-Mc^U 5-1 0 0^5 tCliS'JLfc^ ±|[c|flfc„ $rb 
< ML/c/h^^»^ 2-3 0i/7Xfy ^CD^^T«l/\ $L^-Vimftm 

■mmmi 5 :iih7yx^i-7^iiis©M 

3i#y — ;V^fc«0. 1 )l/$5&Zf 1 0 juM^ b^bV^fcii^xy^ 

^Tj^y^k:, *^v-r^>5 0 /xg/ml fcl&^XMfc^ff £ cd^—Zj—^: 
UWt Hl£ \L?w4is>2 5 /zg/ml) ^#W«7j<^7M^^- h hfc 0 

o SWfrg-^-e-l'y^^— h Lfcfls Ml&m%>3%: 500/il©l 0 OmM K P 
04 ImMDTL p H 7 . 8l«S*T0 "CTl^^t^t-YXY^ C t ta 

Jl^t^o Analytical Luminescence Model 2010 Luminometer^ocfctfPromeg 
a Luciferase Assay System^ffl^TPJ^Lfco tttfi^ ft Hfifci: Pierce BC 
A Protein Assay^ffll^TMSL/c (Smith et aU Anal. Biochem. 150:76-85) 

o /i/^7i7-«, mmcmfzmmz-ys^ni oo^s/cdoi o# 

2 5fgif*nb/c 0 
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6 3 8 


35S/VP16-DSP 




3,991 


35S/VP16-USP 




15.790 



i«U 6 : USPI/tiiRXRiiMIU i^fe:/^-ifil^-#-;£ 

»»TO^430^TW»U S P R X R U SfV F&, )B^% 
- # y ^ ^ F & 583Tr £ F 5 >X 5? x — y >7 WW £ JC £> V ^ T 

-Mte^mKVTv^ttft 5o D«aM>yh^tt, GAL 

4-EcR4o<fct>*U S P-VP 1 6^tfl/^^-»-t^ b fcLTG A L 

flS^, Mit^^Wtc^^b, Hamamatsu Light Detection Device&ifOftttl 
fsSM^ffl^^T^^^nTi/^i/^»i:J:t^§^c:^^^, 2) e«£83i#-fe 
<y F fcLTGA L-41SGU S Is^f^— $5 «t If G A L 4-EcR-Cl*5<fc 
[fVP 1 6-RXR<9^«IM7 hft§b7VX>>x^y^»i 
fttMilSS^, f»T^»ftK:«U 5-7^-4-^nn-3-^y 
F y ;l/ /? - D - ^70^ F ^7c& o-"fn7 x— jS — D — ^^n- F 

mT&Zttf"e%, 3) DR REIffiByi/^x^— 43* tf VP 1 

J^T^t^KKl^kU Hamamatsu Light Detection Device^rHM^MSK 
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(53) 



#^2 000-500323 



UltraspiracleF-trT^- (USP) O'J FM^ F^-f yK$5tf%>^mZ 
, Leung et al.> Technique 1: 11-15 (1989) ^fHfcbfc P C R^M^J&^ffl^ 
T-f yif F n C L fc 0 ^MU SP'J # > F*§£- F^^y©PCR77 ^ V 

f^s vp i 6(Dm^mmt^^^yK^m^micm^^rcmm?%m^^- 
Ktv->ikLrc 0 mmmmvuzz, s^gal41/^«ggy::i7ik: 
mmsmvfro mmmmmmit^ >^y x - Gai 

0 -N-r n v-fc:2tr 3 USP 'J Fr£14©«# U^;F^ffi 

V^iMSf*^ X-Gal^^V^-^-T 0 ^ F±tce^^HJ!«feOnn 
--*jg£U IM^IU S P K*%it5f I 

2 mcfttf, 1 o^:g4vF^y|;fc«^<Dy:i~X FO 1 ot«L, i&MZ 
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Experiments in Molecular Genetics, p.352-355, J.H. Mi I lerfSk Cold Spring 
Harb 

or Laboratory, Cold Spring Harbor. N.Y., 1972) fcbfctfoT 13 -Jf^tr F 
^*My^ fci^cor rf~X F CO 1 ~D(D<DW&TK35lfZ>M&}M 

$mm 1 8 : mmmm^m^nrcmm^ & oggtf y foik^ 

b<D 5'mmmm(om'mtK^xtm^rc 0 &mu s p M*y*-#y^ 
<DmrFr*{£mv fly vmmtEyrMm^v.^^ wmffismtmt, mm 

Mil 4^M«L/c^U'i'7"X^ (npye/) 1 6B# 

mm%<, 8mmm^2 ovicm^vtcy^ f Fny^B^cDs^^TOo^ 
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(55) #S 2000-50032 3 

(DfJ A D N A % » E»<D l>7yX^x-7^DNAfcJ; OTJ^ffiTO* 
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(57) #^2000-5 0 0 3 2 3 

CI) -*fl»« : 
(i) itiMA : 

(A) : *J<-if4*-'T9*-x.>Y-V*i/r-7 h 

(B) a5.:?5^^y;-> 3 h7-tl4 1» 
CO fla : feVl/ 

(D) S : X^X 

(F) mm cz r p) : 40 o 2 

(G) MS: +41 6 1 69 11 11 

(H) Fax: +4 1 6 1 6 96 79 76 
( I ) Telex : , 9 6 2 9 9 1 

Cii) &m<D&m : s&vmit vx^tiasiirton s m-ji/ 

(iii) Wm<0$k : 1 1 

av) uy^^-z-mm^: 

(A) »^ar :7Pyf-- 7,2 

(B) 3>bT*-^~ : I BM PC3>A-f^^ 

CO ^P-t^ ^rA : PC-DOS/MS-DOS 

(D) V7^i7: Paten tin Belease #1. 0> Version # 1 . 3 0 B 
(2) 1 (Dtttt : 

Ci) mmo&w 

(A) §e?IJ©S$ : 4 2SSJt 

(B) : TO 

(c> m<D&:-*m 

CD) h^P£?— :M« 

(A) I5« : /desc= 'J 2 I/*? 1 F S F 4 3 J 
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(58) 20 "0 0- 500323 

(iii) ^'f^-bf^/V : NO 
Cxi) Efll : 1 : 

OGCQ3ATCCT AAACAATCAA QCQQOQCTGG TCGAACAftOG GC 42 

(2) E*«W2<»fll« : 

(i) 12^J©#m : 

(A) BeMOg^ : 3 4il^ 

(B) : &lfc 

(C) ilOgfc : — £81 

<D) h^D-^ : mm® 

(ii) lE^JO®^ : ffiO^m 

(A) C« : /desc= rsl-'; =f * ^ -P*^ K SF2 3J 

(iii) vW^-fex-T*^ : NO 
Cxi) mn ; E^iJ#-^2 : . 

CX30QQGAICC ATGCGGCCGG AATGOGTQGT CO0C5 34 

(2) ^nm^3o>mn ■. 

CD E^iJcD^m : 

CA) BE?iJ®:ft£ : 2 6*£g*t 

CB) .iB?iJ©Sff 
(C) : 

CD) K#ay-iM« 

Cii) E$o®ra: teO&K 

CA) te«:/desc= rp S KG A L 2. 3 fc&K 

mm istziEm*- v ? kj 

(iii) J^f tf-isT4 ft Jl : NO 
(xl) mm : WiVm^Z : 

CX3GC3GGATCC TAAX5TAK?IA. _A£3GTAC 26 

(2) iS^>J#^4 0tt# : 

ci) mnornm ■. 
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(A) Ewoft* :-2omm% 

(B) £5(1 ©S; 

(O mom. :-*« 
(D) h#n£>-:B«tt 

(ii) Eft]<Z>B& : 

(A) iBi&:/desc= r P S KG A L 2. 3 #fHK"*- 5 

^ffl Cfc«««i5r 'J =r* ? kj 

(iii) W : NO 
(xi) EHI :i£?!l#^4 : 

20 

CTT/tCTTACT TAGGKPCC30C 

C2) B£?i]#^§- 5 ©If * : 
' (i) B25"J©#& : 

(A) W>m®&$ : 3 OM 

CB) ETdPffl: ttlfe 

CC) «l©tt:-*tt 
(D) htfn^- 

(ii) E?iJ©H3g : flbOSK 

(A) mm :./desc= r*'J ? U'*:? 1 K S F 4 2 J 

(iii) 'W^-fe7M rt/U : NO 
(xi) I5?'J : Se?iJ#^5 : 

CGCGGATOCA TCGACAACTC OGACCAQSaC 30 

(2) K3»J»-5 6 ©tt* : 

(i) ETUOtt* : 

(A) WmvgcS : 2 

(B) K?iJ<0a:«» 

(C) tfOtt :-** 

(D) maS>- : Btttt 

(ii) wmomm ^comm. 
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(A) lem : /desc= l~;t y ^ wa-f- K S F 3 7 J 
(iii) tf-fr?-* : NO 
Cxi) E3FIJ : &&m^ 6 : 

GCQQGATCCC CCACCGTACT OSTCAftTTC 29 

(2) E?«J#^7 0tt^ : 

(A) ie^jo^$ : 4 5a£*t 

CB) ffi^lJOS : «tK 
CO ^©^C:-*§A 

cd) : mmvt 

CiO iB^oa^ : ftLtomm. 

(A) SBiS : /desc= I""* 1> £ U** K S A 1 1 5 J 
(iii) A- : NO 

(xi) wm ■. m^mn i 

GTOGAQCICT CX3G?mXTAA AACAMTOQCC OCCOCGACOS JWOTC 45 

(2) E??fl#^-8oft* : 
Ci) Efll0#» : 

ca) : 3 5,mi» 

CB) IS?iJOM: StH 
CO l£0££:-*il 
CD) h#p5*- : Stttt 

(ii) E?(J©Sffl : 

(A) §5« : /desc= I"* tf =** * ^**f- K S F 3 0 J 

(iii) ' ^-fe-f-^f : NO 
Cxi) Bfi^iJ : BWM 1 8 : 

OGOQGATCCA TOSGTOSOSa, TCKPCTCTCX3 OCTTC 35 

(2) £*IM9©*« : 
Ci) S£?iJ©## : 
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(61) #82 0 0 0-5 0 0 3 2 3 

(A) 15H©fi£ : 16TUi 

(B) wM<z>m :75 ym 
(O mom : 

(D) h*P$>-:jMM* 

<ii) ®.m®mm ■. v 

(iii) /*<f3$-to9-4 ti)V\ NO 

(v) Z> 5 ^ > >cDffl : *JH«7 

(xi) EP« : mm^ 9 : 

Val Pro Gly Fro Pro Sex Arg Ser Arg Val Ser lie Ser Leu His Ala 
1 5 10 15 

(2) e?u#^-i o&mm : 

(i) E?U©#& : 

(A) i25*J©S£ : 3 O'ttX^ 

cb) s.m<t>m : mm 
co mom :— *■ 

CD) htfui^- : BWR 
Cii) K?>joa^ : fficgf 

(A) fB3(S : /desc= r^-Tv- SFT7J 
(iii) tf-fe-^* : NO 
(xi) E*h K51J#-^1 0 : 

GATGCGTAQG S3TCACGAAG TPCACT0GCA 30 

(2) EflJS^ 1 IfflfiNR : , 

(i) l2?»JO#m : 

(A) : 3 0*£S*t 

(B) mnom : mm 

(C) 

(D) Ma>»- : {fits** 

(ii) mmomm momm 

(A) mm : /desc= r^-fv- S F 7 8 J 
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(iii) ;W 7H-i?5^ t!Jh : NO 
Cxi) SBFiJ : @B^1J#^- 1 1 : 

GATCK3CJ3AG TSAACTrCCT GACCCCXACG 
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